Effects of oral administration of tripeptides derived from type I collagen (collagen tripeptide) on atherosclerosis development in hypercholesterolemic rabbits.
Digestion of type I collagen with a collagenase-type protease yields a collagen tripeptide (Ctp) fraction comprising Gly-X-Y sequences that exhibit diverse biological activities. We previously demonstrated that Ctp inhibits the proliferation and migration of cultured aortic smooth muscle cells (SMCs) in vitro. These cells contribute to the pathogenesis of atherosclerosis and other cardiovascular diseases. In order to evaluate the effects of Ctp on atherosclerosis development in vivo, here we used the Kurosawa and Kusanagi-hypercholesterolemic (KHC) rabbit model of familial hypercholesterolemia to determine the effects of oral administration of Ctp for three months. Ctp induced a significant decrease in the area occupied by atherosclerotic plaques in the aorta and in the level of total serum cholesterol. The components of atherosclerotic plaques underwent distinct changes, including reduction in the populations of macrophages and SMCs and a significant decrease in the proportion of macrophages to SMCs. Ctp administration decreased the number of cells in plaques that expressed proliferating cell nuclear antigen and the number of cells with oxidative damage to DNA as indicated by 8-hydroxy-2'-deoxyguanine detection. These findings are the first to define the mechanism underlying the inhibitory effects of Ctp on atherosclerosis development in hypercholesterolemic rabbits, and suggest that Ctp provides an effective therapy for treating atherosclerosis.